Since their introduction in clinical routine, somatostatin receptor agonists (SSAs) labelled with the positron-emitting radionuclide gallium-68, collectively referred to as 68 Ga-DOTApeptides, have gradually replaced the use of 111 In-DTPAoctreotide for imaging of the somatostatin receptor (SSTR) in patients with neuro-endocrine tumours (NETs). Apart from the specific advantages of PET over SPECT, such as a higher sensitivity (counts/Bq) and spatial resolution, the higher affinity of 68 Ga-DOTA-peptides for the SSTR-subtype 2, which is the most overexpressed SSTR-subtype in NETs, offers an additional benefit in detecting SSTR-expressing lesions. Indeed, superior performance of 68 Ga-DOTA-peptide-PET was demonstrated by several groups when comparing it head-to-head to 111 In-DTPA-octreotide-SPECT in patients with NETs, with mainly a significantly higher sensitivity in detecting SSTRoverexpressing lesions [1] [2] [3] [4] .
Although PET-imaging of NETs with 68 Ga-DOTA-peptides is a well-established and validated technique and offers the additional advantage of forming a theranostic twin with 177 Lu-DOTATATE or 90 Y-DOTATOC, which are currently the most frequently used radiopharmaceuticals for peptide receptor radionuclide therapy (PRRT) in these patients, the use of gallium-68 as a radionuclide also has several disadvantages, mainly of logistic nature. Gallium-68 has the theoretical advantage that it can be made available in nuclear medicine departments from a Ga-labelled compound remains low (capacity of two to four patients per production) and the halflife of gallium-68 is relatively short (68 min), limiting the potential for centralized production and distribution. In the future, some possibilities may be opened up in this field by advances in the cyclotron production of gallium-68. Apart from logistic disadvantages, gallium-68 also has drawbacks based on its physical characteristics, being its relatively high positron energy (E mean = 0.83 MeV) and thus relatively long positron range (R mean = 3.5 mm), which may result in a suboptimal spatial resolution [5] . For these reasons, the possibilities of using other PET-radionuclides for SSTR imaging should be explored.
Among positron-emitting radionuclides, fluorine-18 is the most commonly used radionuclide for clinical PET imaging and offers several advantages over gallium-68: (1) logistic advantages: fluorine-18 can be produced by cyclotrons in large amounts and its longer half-life of 109.8 min allows fluorine-18-labelled tracers to be transported to remote hospitals that do not have a cyclotron on site; (2) physical properties: fluorine-18 has a low positron energy (E mean = 0.25 MeV) and therefore shorter positron range (R mean = 0.6 mm), offering higher intrinsic spatial resolution [5] .
Similarly to PET imaging of prostate specific membrane antigen (PSMA) in prostate cancer, where In-DTPA-octreotide scan and performed a direct comparison in 16 of these patients [8] . Despite the absence of trapping after cellular internalization of this 18 F-labelled compound, a visual image analysis revealed a significantly higher number of lesions (factor of 2.4) and an improved interobserver correlation for PET. A time-consuming multistep synthesis of this tracer with limited radiochemical yield has however hampered its implementation in routine clinical practice [8, 9] . More recently,
18
F-FET-βAG-TOCA showed a favourable safety, imaging and dosimetric profile when evaluated for SSTR-PET-imaging in 9 patients with NETs [10] with high tumour-to-background ratios, resulting in images with excellent contrast. Larger clinical trials for this promising tracer, including a direct comparison with 68 Ga-DOTATATE-PET/ CT, are currently ongoing [9, 10] .
In this issue of EJNMMI, two image-of-the month papers demonstrate the high potential of Ga-DOTATATE-PET in a patient with diffuse metastases of a rectal NET [5] . They demonstrate comparable uptake patterns for both tracers with diffuse liver metastases and several bone and lymph node metastases, but higher uptake values and tumour-to-background ratios as well as improved contrast in smaller lesions using Al Ga-NOTA-octreotide in preclinical models [12, 13] , demonstrating high in vitro binding affinity to SSTR. Very recently, Long et al. reported their first clinical experience with Al 18 F-NOTA-octreotide in 3 healthy volunteers and 22 NET patients [14] . The tracer was shown to be safe with a favourable dosimetry and biodistribution profile, providing excellent detection of tumoural lesions with high tumour-to-background ratios. The patient presented by Pauwels et al. is part of a prospective phase 1 clinical study evaluating the potential of Al 18 F-NOTA-octreotide as a SSTR-PET-imaging agent in patients with NETs, in comparison to routine clinical 68 Ga-DOTA-peptide-PET (NCT03883776).
In a second image-of-the-month paper, Ilhan et al. show their first-in-human PET/CT images using 18 F-SiFAlin-TATE in a patient with a metastatic NET, in comparison to 68 Ga-DOTATOC [5] . They also found that the uptake pattern in cardiac and bone metastases as well as the uptake in healthy tissue is highly comparable between both tracers, with higher uptake values using 18 F-SiFAlin-TATE in the majority of the lesions.
FSiFAlin-TATE can be produced by taking advantage of thermodynamically favoured formation of silicon-18 F bonds (siliconfluoride acceptor (SiFA) chemistry) [15] and radiolabelling of SiFA is exceptionally mild, proceeds without forming side products and can be performed by even untrained personnel [16] . In in vivo biodistribution studies in AR42J tumour-bearing mice, 18 F-SiFAlin-TATE showed comparable pharmacokinetic properties as 68 Ga-DOTATATE, displaying a high and specific tumour uptake and low non-target organ accumulations [15] . Also in comparative small-animal PET/CT-imaging of SSTR-positive tumour-bearing mice, 18 F-SiFAlin-TATE and 68 Ga-DOTATATE displayed similar uptake patterns in tumours, with higher uptake values using 18 F-SiFAlin-TATE [15] . Together with this preclinical data, the first-in-human 18 F-SiFAlin-TATE-PET/CT images support its use for SSTR-imaging and potential PRRT evaluation in NET patients and warrant further studies to evaluate it as a diagnostic tool.
Apart from fluorine-18, other positron-emitting radionuclides, such as copper-64, have been evaluated for SSTR-PET-imaging. Copper-64 has the advantage of a longer half-life (12.7 h), and thus, as fluorine-18, the theoretical possibility of centralized production and distribution. However, copper-64 has relatively limited applications and a limited synthesis capacity at the moment. Regarding SSTR-PET-imaging, Pfeifer et al. found a significantly higher diagnostic sensitivity and accuracy of 6 4 Cu-DOTATATE-PET compared to 111 In-DTPAoctreotide-SPECT in 112 patients with NETs, with more lesions being detected on 64 Cu-DOTATATE-PET in 75 % of patients, twice as many lesions detected on 64 Cu-DOTATATE-PET in total and lesions detected in organs not identified as disease-involved by 111 In-DTPAoctreotide-SPECT in 36 % of patients [17] . As 68 Ga-DOTATATE, 64 Cu-DOTATATE has the advantage of forming a theranostic twin with 177 Lu-DOTATATE. In conclusion, the evolution towards 18 F-labelled tracers for imaging of SSTR-expressing tumours overcomes a number of important hurdles of 68 Ga-DOTA-peptides and potentially makes SSTR-PET-imaging more widely available. Further studies are, however, needed to evaluate these tracers not only as diagnostic tools but also as prognostic tools and as tools for assessing eligibility to PRRT.
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